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METHODS AND COMPOSITIONS FOR 
PRCTTI ATION OF S-AI,PHA REDUCTASE ACTIVITY 
Technical Ffr M of The Invention 

The present invention relates generally tocxmporaid^coinpositHHisand 
ircthods regulating the action and function of androgens and other steroid 
boniKmesty moduli 

Sdrfedoctases. More specifically, the present invention relates to the use of Aesc 
compounds to isolate p rocesses of treat disorders that are modulated by androgens 
or other steroid honiHmes or are caused hyalmro 

steroid hormones in cells or organs of animals, humans, plants, or nriuooi gaoisms. 
This invention relates to the use of natural and synthetic flavanoids, catechols, 
curamrin-related substances, quinones, catechins and fatty acids and their 
analogues or derivatives as 5a-redoctase isozyme inhibitors and as therapeutic 
agents. These compounds can also be used in pronn>tingOT modulating desirable 
production of specific products for commercial purposes. 
• Background of the Invention 

In some of the androgen-sensitive organs, such as the prostate and skin, 
testosterone (I) is converted to a more active metabolite 5a-dihydrotestosterone 
(DHT) by 5a-reductase (Anderson and Liao, 1968; Bmchovsky and Wilson, 1968). 
Other substrates of 5a-reductases are also converted to reduce products that may 
have specific properties. Inhibition of 5ct-reduetase represents a unique approach 
for developing therapeutic methods for androgm-dqwident diseases, such as 
hotien mostatic hvoernlasta. breast and prostatic cancer, skin disorders, seborrhea, 
cc^ronon baldness, hiisarism, and rd Variotu compounds 

have been shown to inhibit 5a*edBCla« activity (Liang an^ 
at, 1993; Rossd! and Wilson, 1994; liao and Tffipakta, 1995). Finasteride 
(Proscar), a 5a-rednctase inhibitor, kmenlhelevdofDHTmsenimaiidme 
prostate, reduces prostate volume and iwxease urinary Winsome patients 
(Stoner E. Finasteride Stody Group, 1992). Certamalh^uitfennsatiiiatedfi^ 
adds, sach as Y-Hi»lenfc acid (Uang and Uao^ 
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and Hiipakka, 1995), can inhibit 5«wednctase activity fKver and prostate of rats 
and famnans in vitio. 

5o-Redoctase is found in many organs (Russelland Wilson, 1994; Hiipakka 
et aL, 1 993) including the sebaceous gland of hamsters (Takayasu and AdacM, 

5 1972) and hnman hair rbfficto(RaMfall, Two 5(«eductase isozymes have 
been kloirifiedm rats awl tarn^ The type 1 isozyme 

predominates in rat tissues such as river, kidney, brain, and rang, whereas the type 2 
enzyme is more abundant in rat testis and epididymis. Bom isozymes are found in 
skins of the neonate, but the type 1 isozyme b the inajcrfbnn expressed m the skm 

10 after puberty. The type 1 iso^me is also expressed m balding scahi. The 

possibility mat the type 2 isozyme plays a unique rote mskm and hair growth 
cannot be excluded. Finasteride, a 4-azasteroid, is a competitive inhibitor of 5tt- 
reductases and lias an af&m^ 

(Russell and Wilson, 1994). In contrast, the green tea catechins, epicatechin-3- 
15 gallate and epigallocatechin-3-^aIlate are more effective inhibitors of the type 1 

enzyme and y-linolenic acid inhibits both isozymes equally well (Iiao and 

Hiipakka, 1995). 

In the stumptail macaque, a monkey model of androgenic alopecia, 
finasteride given orally prevents frontal baldness (Diani et al, 1992). The paired 
20 hamster flank organs, one on each side of the costovertebral angle, are highly 

sensitive to androgen stimulation. Topical application of y-linolemc acid 
suppresses cqily the aixlrogen-der^ 
without showing systemic ellectsOT 
very likely due to local inhibition of 5<weductase» 
25 Uses of androgens known to the medical arts include, tor example, 

treatment of lrypogoradism and anwnia. The abuse of androgens among athletes to 
enhance fierfbrmance is well known. Androgens are also known to promote the 
devdopmartofbemgnp 

obesity and undesirable lipid and steroid jrofiksm blood ami organs. 
30 Appituiuiiilery 70% of males in the U.S. over the age f 50 have pathological 
evidence of BFEL Prostate cancer is me second leading cause of cancer death in 
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males in the US. Male^tttterned baldness can sta^ 

genetically susceptible males, and it has been estimated to be present in 30% of 
Caucasian males at age 30, 40% of Caucasian males at age 4Q, and 50% of 
Caucasian males at age SO. Aa» is ^nK>stcommmddndiscrfer treated^ 
physicians. In women, hirsutism is one of the hallm^^ 
The ovaries and the adrenal are the major sources of androgen in women. 

Limes, the major androgen circulating in the blood is testosterone. About 
98% of the testosterone in blood is bound to se^npmtdns(hig^af5nity fiiKlmg to 
scx^teroid binding gtobuKn and 
in free form. The aIbumin4>oui^ testosterone, ti» 

reversible, and the free form are considered to be bioavailable, and account fw 
about 50% of total testosterone. Testosterone enters target cells apparently by 
diffusion, fa the prostate, seminal vestal 

converted by a NADPH-dependent Seweductase to a more active metabolite, 5a- 
DHT. SarDHTthen binds an androgen receptor (AR) in target organs. The 5a- 
DHT-receptor complexes interact with specific portions ofthc genome to regulate 
gene activities (UaoetaL, 1989). Testosterone appears to bind to tibe same AR, but 
ft has a lower affinity than 5a4>HT. In tissues such as muscle and testes, where 
5a-rednctase activity is low, testosterone may be the more active androgen. 

The difference between testosterone and 5a-DHT activity in different 
androgen-responsive tissues is further suggested by findings in patients with 5a- 
reductase deficiency. Males with 5arreductase deficiency are bom with female-like 
external genitalia. When they reach jHrtwty, their plasma levels of testosterone are 
normal or slightly elevated. Their muscle growth accelerates, the penis enlarges, 
voice deepen, and fiUdo toward females develops. However, their prostates 
remamnoil-palpable,thc^ 
baldness. 

The findings in 5o-rednctase deficient patients suggest that inhibitors of 5a- 
reductase would be useful for the treatment of prostatic cancer, BFH, acne, 
baldness, and female hirsutism. Oimc^ observations and am 
nwficaM rtiat gprnna^ogenesig, maintenance of libido, sexual behavior, and 
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feedback inhftritkm f gonadotropin secretion do not require the convention f 
testosterone to 5o-DHT. This is in contrast to other hcononaltiierarnes which 
abolish the actions of both testosterone and 5a-DHT. 

Treatment of androgcn-dependent skin and prostatic diseases by 5a^ 
re&ictaseirMstorswoidd be expected to 

presently available honnonal therapies. Tht^inctode castration, es^ 
Mgh doses of Kmeractrvegonadc*^^ 

the use of competitive antiandrogens which inhibit AR binding of testosterone and 
5a-DHT,suchasfhrbnnid^cypr^^ The long term 

efficacy of competitive antiandrogens is also cuuipiomiscd by their block of the 
androgenic feedback inhibition of gonadotropin secretion. This increases testicular 
secretion of testosterone. The higher level of testosterone eventually overcomes the 
action of the anti androgen. 

Excessive 5a-DHT is implicated in certain artdrogen-dependent pathological 
conditions including BPH, acne, male-pattern baldness, and female idiopathic 
hirsutism. It has been shown that 5a-reductase activity is reported to be lugher in 
hair follicles from the scalp of balding men than that of non-balding men. 

Since treatments of arMrrogen-dependent skin and prostatic diseases by 5a- 
reductase inhibitors can produce fewer side effects man the hormonal therapies 
which iwhscrnmnatery inhibit all androgen actions, it is desirable to provide 
different types of5o-mmctase inhibitors. 
1R nf >fgt,mm *rf Of The Invention 

The present invention relates generally to the utili^on of cextam 
amrpmmds for the control ^ 

the modulation of a Sit-reductase activity mcertamaspe^u^conmouiidsare 

employed to repress androsemc activity by nunbrtmg 

ofactive androgen in target cells. Qmsequently.uwtHesentinventi 

tte treatment of a wide variety of comM 

treatar*em of firostatk byperolas^ 

baldness, seborrhea, and other diseases related to a«ht>genbyperactrvity. Several 
of these compounds have been dwwn to eflectiveiy decrease 



some cases, to decrease the weight fan arafaogenniependent body organ, such as 
the prostate and other organs. The effectiveness of these compouixfama^ 
rifpfrafrifft alsn »n thdr action on other mechanisms involved in angjogenesis, cell- 
cell interaction, and cm their interaction with various components of organs and 
cells. 

Compounds usefcl in ttepractro^ 
isomers of saturated and msatnratrri fatty adds, natural and synthetic analogues, 
and derivatives from which these fatty adds can be generated as well as the 
metabotitesaiKioxidaticmpro The use of these and other 

fatty adds and their derivatives is also contemplated Also useful are catechin 
compounds, particularly, catechinst^ 

gallate(ECG)andepigaHocate^ EGCG has an additional 

hydroxy! group on the epicatechin gallate molecule, which has been found to be 
surprisingly active in modulating several 5a-reductase mediated processes. EGCG 
derivatives having such an additional OH group on the altering ECG molecule were 
shown to be active in inducing body wdghtl^ 

size of androgen sensitive organs such as preputial glands, ventral prostate, 
dorsolateral prostate, coagulating glands, seminal vesicles, human prostate tumors, 
and breast tumors in nude mice. 

By analogy with die fatty add compounds, certain active catechin gallates 
may not enter target cells easily. However, esterification of hydroxyl groups on the 
inhibitor compounds should enhance the ability of these compounds to enter the 
target cdls. Once inside the cdls, esters would be really hydrolyzed by esterase to 
alcohols that can inhibit 5o-rcdnctases(Williains, 1985). 

In mcro particular aspecto of the invention 
that«rtamcatechins,paitiailariyE 

wrigbt loss that differentially affects overatt body wdg^ and prostate wet^ loss, 
hi particular examples, it was shown that for a certain percentage of overall body 
weight loss, prostate weight loss was percentage-wise more than three times as 
much. The loss in body wrigfr and the organ wright are 
interference of a common step in the pathway controlling body weight ami the 



organ weight gain. EGCG and related compounds may inta^airiint^^ 
receptor maaomolcc^(pn>b*lycotf 

fipklsynfl^a^acaimulati^ lipids can modulate gene expression, cell 
developmental! differentiation Specific inteifaeuce of lipid 

metabolism in the cefls and organs may 

partioilar, prostate, sebaceous, preputial^ In certain 

applications, it is expected that benign or ahnonnal growth or cancer of these 
organs may be treated or even prevented by administration of catcchin related 
compounds. 

It has been demonstrated Oat catechin compounds will arrest or reduce 
human prostate and breast cancer cell growth. The effectiveness of catechin 
compounds was shown to be dependent ot the meOiods by which these 
were administered to the expcrimratalan^^ Intraperitoneal application was 
much more effectivetoan oral administration. It is expected that direct application 
to the organs, such as the prostate, wfflte EGCG was surprisingly 

effective in suppressing and even reducing the size ofhuman prostate and breast 
tumors in animal models. The effect was illustrated with EGCG; however, 
structural^ similar 

are structurally similar to EGCG in having at least one additional hydroxyl group as 
compared with ECG. Thus, the EGCG species that contain eight hydroxyl groups 
is significantly more effective in reducing body wrigfrt than is ECG,whi A 
seven hydroxyl groups. Compounds of this general structure are expected to be 
particularly effective in chemqweven^ 

cancer. Compounds having a part of structure similar to a part of structure of 
EGCG are also expected to be effective. 

Compounds can be used as autiandrogenic agents through topical or 
systemic application. A preparation for this purpo^ caning 
protectant, an antioxidant (such as vitamin C or E, and various c ate c hin s and 
polyphoukX and other phanna^^ agents. It is also 

expected that such compounds can teu^ 

application, injection, or implantation) involving molecular recognition through 
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which die compounds arc delivered to target rites. Such a delrvcxy system may 
involve; among other mediod^ 

Natnial or synmclfe clicmfcals mat 
action of iT cqrt o fli and wt W MW ^ M|ltt «e nseml in the treatment of abnormalities 
such as obesity, BPH, prostate cancer, skin diseases, baldm^bieasttanK^ and 
Uranism, which are related to lipid synmesi^boo^wd^ai^or androgen 
function. 

Animal models can be used to demonstrate the effectiveness of compounds 
<ma variety of cancers. For example, SMorjogitmnor and oto 
studied in male rats. Human breast and prostate cancer cefl growth can be studied 
m node mice. Altematrvdy, recent bn^ tumors ino^^ 
cancers induced in transgenic mice or Dimiimg tarn* m rats crab 
analyzed ft* their chemotherapy by EG^ 

The use of compounds disclosed in me present invention or miutoral 
therapeutically effective amounts of pharmaceutical compositions containing one or 
more of the compounds, in some cases in combination with other therapeutic agents 
and carriers, or m natnial or svnmetic pro 

various disorders. These disorders include, but are not necessarily limited to, those 
conditions wherein excessive androgenic activities have been implicated, for 
»«mip fi» male pattern baldness, female larsotism, skin disorders, BPH, cancers of 
prostate, breast, skin and other organs. 

The present invention is also deeded to rovdcc*nj»tmds. These 
compounds have the fornrnla: 




I 



where x is -NHCHxCHr or -CH=€H-; 



R* R, and R, each may be -H, -OH or -OCH„ provided that c*ry one of 
Rj, and Rj may be -H; 
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Rj and R* each may be -H, -OH, -OCH, or -NCCH^iffovidtd that only 

nisOorl. 

amd ffa fi ff inula; 




wberoRis 



OH 
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All f the compositions and methods disclosed and claimed herein can be 
made without undue e &p er ii nentalkm in Bffi WMl the 

compositions and methods of this invention have been described in terms of 
preferred embodiments, Hwffl 

5 may be applied to the compositions, methods and in the steps in the sequence of 

steps of die method described herein without departing from the concept, spirit and 
scope of the invention. More specifically, it will be apparent that certain agents 
which are both chemically and {AyaotogicaltyTdatedmaybesabstitntedfolte 
agents described herein while the same or similar results would be achieved. All 

10 such similar substitutes and modifications apparent to those skilled in the art are 

deemed to be within die spirit, scope and concept oftfae invention as defined by the 
appended claims. 

Brief Description Of The Drawings 

In the drawings, which fonn a portion of the specification: 
IS Fig. 1 shows die structure of flavanoid compounds of die present invention. 

Fig. 2 shows die structure of catechol compounds of the present invention. 
Fig. 3 shows die structure of curcumin and related compounds of the present 
invention. 

Fig. 4. shows quinones of the present invention. 
20 Fig. 5 shows epigallocatechin derivative compounds of the present 

invention. 

Fig. 6 shows die generic formula of the epigallocatechin derivatives of the 
present invention; 

Fig. 7 shows the generic formula of gaDates useful in the present invention; 
25 Fig. 8 shoro the generic fbnnula of onenmm 

present invention; 

Fig. 9 shows die generic formula of quinones and catechols useful in the 
present invention. 

Fig. 10 shows fitly adds of the present invention. 
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The present invention is concerned with mef^^ 
which include subjecting a cell to an effective concentration of a 5a-rednctase 
inhibitor such as one of the compoumfa disclosed herein. It is believed that the use 
of such inhibitors to block abnormal androgen action wfll serve to treat cancer in 
conjunction with other anti-cancer agents, chemotherapy, resection, radiation 
therapy, and the like. The compounds of tins invention, besides acting as 5o- 
rednctase inhibitors, may have other effects that can lead to antitumor activ^ 
suppress abnonnal growth of prostate or other organs. 

Tn iwrnrniflKflu cdfa, Stt-rrrfnrtftsft is vgy rightly associated with 
intracellular membranes, including the membrane of the endoplasmic reticulum and 
contiguous nuclear membranes. Attempts to solubilize and purify active 5a- 
iednctasehave not been very successful. The assay of 5a-reductase activity, 
therefore, is performed by measuring fee rate of conversion of testosterone to 5 a- 
DHT by whole cells or by microsomal and nuclear preparations in the p resence of 
NADPH (enzymatic assay). Alternatively, the 5a-reductase activity can be reliably 
assayed by following NADPH-dependeat noncovalent binding of a potent 
radioactive inhibitor, such as pH]4-MA (pH]4-MA-binding assay), which strongly 
competes with testosterone for binding to the reductase. The results of the two 
assays correlate very well when microsomal preparations firom different organs or 
animals are used for comparison. 

A* FH14-MA Binding Assay For So^Rednctasc 

Briefly, the binding assay solution, in a final volume of 0. 1 5 ml, 
contains microsomes (2-20 |tg of protein), 0.07 pCi of pH]4-MA, 0.1 mM- 
NADPH, 1 mM-dithiothreitol and 50 mM -potassium phosphate, pH 7*0, with or 
without the mrifraW amount of a lipid or an inhibitor pre par ati on. Lipids are 
dissolved in ethanol and added in l-5|il volumes. Control tubes receive the same 
amount of ethanoL After incubation at 0* C. for 1 hour, the (*H]4~MA bound to 
microsomes 

fa Atji-mmvA hy mTWting immmniw cm a Whatman glass fihm filter 
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and washing with 10 ml of 20 mM-potassium phosphate, pH 7 A containing 0*01% 
CHAPS to remove unbound pH}4-MA 

& Assays Of The Hfr*ym«tte Activity Of Microsomal SaAttAndmse 
Ibe standard reaction mixture, in a final volume of0*15 ml, contains 

5 miaosonies,! pCtofpHJtestost^^ 

0. ImM-NADFH, ln^niithiothreitol and 50 mM-potassium phosphate, pH 7 A 
with or without the indicated amount of a lipid or an inhibitor preparation* The 
reaction is started by the addition of microsomes and the inenbadon is carried out at 
3T C. for 15 minutes. Steroids are extracted and separated by thin layer 

10 chromatography. Radioactive steroids are located by floorography and the amount 

of radioactivity pr esent ^ ^fl ynnn re d fry g^tritillation co u nting . The 5&-rcductase 
activity was measured by analyzing the extent of the conversion of [ 3 H Jtestosterone 
to pH]5a-DHT. 

C Sonrccs of 5ttrReduct*«f AyHylty 

15 Microsomes are p re pa red at 4" C from a buffered 032 M-socrosc 

* homogenate of human liver and from the livers of adult Sprague-Dawley female 
rats by differential centrifugation, and are used in the assay of 5cc-rednctase activity. 
In some experiments, microsomes are solubilized with 0.1K potyoxyethylene ether 
W-l, except for the substitution ofpolyoxyethylene ether W-l for Luhrobc-WX* 

20 CeDs genetically engineered to express specific types of 5ar 

reductase isozymes can also be used as sources of 5ct-reductase activity. Intact cells 
containing 5ct-reductase^ their microsomes, or nuclear preparations can also be 
used to screen 5a-reductase inhibitors. 

25 A compound of this inven tion can be used to treat breast or prostate cancer* 

Hie effectiv eness of such compounds against prostate and breast cancer can be 
Aeh*rmrn+A fjthfT 0™ feolfltfd Kira derived from snch cancer tissues or m 
ammflh ^q n K* n st f ^ H»g these forma of cancer. By way of example, human prostate 
cancer PC-3 cells are grown in culture medium* About one million cells are 

30 injected into male node mice and the growth f tumors followed* Within two 
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weeks, the tumor grows to about 100 mm*. Three tumor beating mice are injected 

with a test compound each day. 

UL Organ And Bod y Weight Less 

A compound of tins invention can be used to decrease organ and body 
weight TbecompomidsffaQS havens^ The e ff ect iv e n ess of a 

crtm p fl npd t^n\ hm detorimned nsmg well-known animal moddgL 

By way of example, male Spragne-Dawley rats (body weight 180 gUOg) 
are used Compounds are intnpexitoneaDy injected into rats in one group each day 
for 7 days. Rats in the control group receive 0.1 ml 30% dfaanoL Body and organ 
weights are drtfimuwuL 
IV. Skinfrfroidffi 

The inventors sought an inhibitor of 5ct-ieductase that would be active 
topically and inactive systemically; such an agent would be ideal for treatment of 
androgea-dependent dennatological disorders. In this study, inhibition of androgen 
action by topical administration of y-LA in hamster flank organs is investigated. 
Especially useful in the evaluation of the effects of these compounds on skin cells 
or sebaceous glands is the hamster flank organ (Frost and Gomez, 1972). The 
paired flank organs, one on each side of the costovertebral angle, axe highly 
sensitive to an dr fr C Pft gtimnf gtin tn. The androgen sensitive structures in the flank 
organ include dermal melanocytes, sebaceous glands, and hair follicles (Hamilton 
and Montagna, 1950). This animal model has been widely used for testing 
androgenic (Hamilton and Montagna, 1950; Frost etaL, 1973) and autiandropaiic 
compounds (Vfrigt ffnfl 1073; Wiassmaim et aL, 1985; Chakraharty et aL, 
1980). The unique advantage of this animal model is that a testing compound can 
be applied topically to only one of die flank organs and the effect observed on both 
organs. Ifthe test compound has only a local effect, Ihen only the treated flank 
organ is affected. However, if the effect is systemic, then both flank organs are 
affected. 

Prepubertal male Syrian golden hamsters, castrated at 4 weeks old, are 
obtained from Harlan Spragne-Dawiey Co. (Madison, WI). Each animal is 
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maintained ioiiv^ 

libitum on a 12 hour Hgbt/12 hour dark cycle 

One to two weeks after castration, fte hair cm the lower back of cadi animal 
is clipped with an electric hair cfipp» 

organs. tk#i ammnk am divided into treatment groups. A treatment solution (5 jil) 
is appfied tofucalty to ri£^ flank o 

polypropylene disable tip. Unless specified, the left flank org^ 
The treatment solution contains either (a) ethanol alone (vehicle and control), or (b) 
a test compound The flank organ was wiped with an alcohol pad to 
residual compoual before each trea At the end of each experiment (17-25 
days), the animals were sacrificed by either suffocation with COx gas or with an 
intraperitoneal injection of an overdose of phenobaibital (64.8 nig/ml/animal). The 
flank organs, both die treated and untreated sides, are evaluated to detenninette 
effect of these treatments on the growth of the pigmented macule and the sebaceous 
glands. The body weight of each animal is recorded before and after treatment 
Treatment Of Animals 

Male hamsters, 4 weeks old, are castrated and are kept on a longer light 
period (16 hours light/8 hours dark cycle) to insure maximum stimulation of sexual 
characteristics (Uiderschmidt et aL, 1984). Flank organs, left and right, were 
treated topically with 5 fil ethanol containing 0.5 jig or 1 jig testosterone daily. 
Animals are divided into groups of 4-5 hamsters. The right flank organ is also 
treated daily with 5 \d solution containing vehicle (ethanol) alone or test compound 
(1 or 2 mg) for 18 days. The feft flank organ of aU animals receives the same 
volume of vehicle. 

the lengths of the long axis and the short axis ofthc pigmented spot 
(pigmented macule) are measured using a caliper with digital display (Digimatic, 
Mitutoyo Corp., Japan). The product (kmg axis x short axis, mm 1 ) is used as an 
index of the surface area (Wuest and Lucky, 1989). 

The flank or^n treated with test compound becomes elevated and palpable. 
The length of the long axis and short axis of toe elevated mass are measured with a 
caliper. The product of the kmg axis xshort axis (mm?) was used as an index of the 
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areas of the sebaceous gland; which correlates with the volume of the sebaceous 

V. Baldness 

Tooted Effects Of ComiKHi nds On Hair Loss And Growth 
Thft Mi»" p<»fl mxagaa nmnkey develops baldness in a pattern rese m b ling 
human androgenetic alopecia. The balding process begins shortly after puberty 
(approximately 4 years of age). This occurs in nearly 100% of die animals, males 
and females, and is androgen dependent This is a useful animal model for human 
androgenetic alopecia and is contemplated to be useful in demonstrating die effects 
ofpolyunsatnrated fatty adds on hair los& The following describes a protocol for 
testing. 

Male stumptail nrrap** (4 years of age) are divided into groups of 3 to 5 
animals. A defined area of the scalp involving Ac frontal and vertex areas is 
marked, e»g^ by tattoo. Hairs in the marked area are shaved. The solutions of a test 
compound in different dosages and combinations are 

areas once or twice a day. Control animals receive the same volume of the solvent 
(eg., ethanol or other organic solvent, or a cream). The same area of the scalp is 
shaved every 4 to 6 weeks and the weights ofhairs shaved are determined. The 
treatments may last for 6 months to 2 years. 4-MA (17-N,N^ethylcarbamoyl-4- 
metfayM-aza-5-androstan-3-oneX a Sa-reductase inhibitor known to prevent 
baldness in this animal is included as a positive control Biopsies of the scalp 
(4mm punch) are obtained before and at the end of the treatments. The specimens 
are analyzed for 5a-reductase activity and examined histologically fiv evidence of 
alopecia. 

VL Effects Of Compounds On Sebum Productions In A ffnmai M«hM 

Topical autiandrogenic activity of several fatty adds and catechim is first 
evaluated in the hamster flank organ assay or the rat assay. To further confirm the 
effe c tiven ess of autiandrogenic compounds and suitability for human use, tests are 
performed on a human male subject. The ideal compounds for human treatment are 
those that are topically and locally active butdonotsiKmsystembantiandrogeaic 
activity, especially in the cases involving young males. 
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IWterminUMi Of Fordid SAnm Production 

A male volunteer is used to test and analyze sebum production from die 
forehead region. Theforehead is washed ttorougUy with soap twice and then 
cleaned with 70% isopropyl alcohol twice. Sebum production is measured 30 to 60 
ppifpii eg later unft a sehmn meter tape probe (7 mmx 8 mm) covering 56 mm* area 
in each measurement Tea measurements are made within the 4 cm square area 
(16cm 2 ) located at the middle of the left or right side forehead between the eyebrow 
and the hair line. 

The sebum meter detects the difference in the transparency of the tape 
before and after the tape was placed on the forehead for 30 seconds and expresses 
Ae difference in an aibhraiy number (S-value) S- 
values of sdwm accumulated on the foreheads of men are usually 200 to 300* Skin 
surface on hands usually shows a very low number (5 to 20). The S-vahic for 
forehead immediately after washing is less than 5. For men, the S~vahie gradually 
increases to about 50 wfrKtn 10 minutes after washing and readies 1 00 to 200 in 45 
minutes to 55 minutes. 

To determine (he rate of sebum production, the left and the right forehead 
areas are measured alternatively and each time at the comparable areas on the two 
sides. Ten measurements on each side (Le*, 20 measurements for two sides) take 
about 15-20 minutes and the sebum- values likely range between 30 to 200. ThcS- 
vahtes can differ considerably at different areas of the forehead and could be 
influenced by en v i ronm ental, including weather, diet, and physiological, conditions. 
However, the ratio of the total S-value (the sum of 10 measurements) fox the left 
and tiie total S-vahw for the right forehead is constant Therefore, compounds 
onnKfd t o the left fhrefcad thai reduce the I/R ratio to lower than 1.1 are 
considered as topically active agents for suppression of sebum production. 
YD. I^armacemtfcalCompositioM 

Aqueous compositions of the present invention comprise an effective 
amount of the Sa-reductasc ibhitritory agent dissolved or 
pharmaceuticallyacxeptabtea The phrase "phannaccutically 
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acceptable" refers to molecular entities aiKi compositions that do not produce an 
allergic or similar untoward reaction when administered to a human. 

The preparation of an aqueous composition that contains such an inhibitory 
compound as an active ingredient is well understood in die art. Typically, such 
compositions are p re par ed as injectable, either as liquid solutions or suspensions; 
solid forms suitable for solution in, or suspension in, liquid prior to injection can 
also be prepared. The preparation can also be emulsified. 

The pharmaceutical compositions disclosed herein may be orally 

fnr CTample, with an inert effluent or with an assimilable edible 
carrier, or they may be enclosed in hard or soft shell gelatin capsule, or may be 
compressed into tablets, or they may be formulated for controlled release, such as a 
transdennic and osmotic pressure device, injectable device, and implantable device, 
or they may be incorporated directly with the food of the diet For oral therapeutic 
administration, the active compounds may be incorporated with excipients and used 
in (he formof ingestible tablets, buccal tablets, troches, capsules, elixirs, 
suspensions, syrups, wafers, and the like. The percentage of the compositions and 
preparations may, of course, be varied and may conveniently be 100% (application 
of pure compounds). The amount of active compounds in such therapeutically 
useful compositions is such that a suitable dosage will be obtained. 

The tablets, troches, pills, capsules and the like may also contain the 
following: a binder, such as gum tragacanth, acacia, corn starch or gelatin; 
excipients, such as dicalcium phosphate; a disintegrating agent, such as corn starch, 
potato starch, ftigmic acid and the like; a lubricant, such as magnesium stearate; and 
a sweetening agent, such as sucrose, lactose or sacc h a ri n; or a flavoring agent, such 
as peppermint, oil of wintergreen, or cherry flavoring. When the dosage unit form 
is a capsule, it may contain, in addition to materials of the above type, a liquid 
carrier. Various other materials may be present as coatings or to otherwise modify 
the physical fonnofthe dosage unit For instance, tablets, pills, « capsules may be 
coated with shellac, sugar or both. A syrup of elixir may contain the active 
compounds; sucrose; as a sweetening agent, methyl and propylparabens as 
preservatives; a dye and flavoring, such as cherry or orange flavor. Of course, any 
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y paffffial nspA In pieparin g any dosage mrit form should be pharmaceuticallypnre 
and substantially non-toxic. In addition, the active compounds may be incorporated 
into sustained-release pieparations and formulations. 

The active compounds may also be administered parenteral]/, int^^ 
orintraperitoneaDy. Solutions oftbe active con^mids as a finee base cxr 
pharmacologically acceptable salts can be prepaid in water suitably mixed with a 
surfactant, such as hydroxypropylcellulose. Dispersions can also be prepared in 
glycerol, Hquified polyethylene glycols, and mixtures thereof and in oils. Under 
ordinary conditions of storage and use, these preparations contain a preservative to 
preven t the growth of microorganisms, 

TOe pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to the extent that easy syringabiBty exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the 
^ ntarmtnfttfng acrinn of mi ci o organ ismSr such as bacteria and fungi. The carrier 
can be a solvent or dispersion medium containing, for example, water, ethanol, 
polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol, and 
the likeX suitable mixtures thereof and vegetable oils. The proper fluidity can be 
maintained, for example, by the use of a coating, such a lecithin, by the 
maintenance of die required particle size in die case of a dispersion and by the use 
of surfactants. The prevention of the actio* of microorganisms can be brought 
aboutby various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, sorbic add, tirimerosal, and the like. In many cases, it will 
be preferable to include isotonic agents, for example, sugars or sodhun chloride. 
Prolonged absorption of die injectable compositions can be brought about by die 
use in the compositions of agents delaying absorption, for example, aluminum 
monostearate and gelatin. 

As used herein, "pharmaceutically acceptable carrier 19 includes any and all 
solvents, dispersion media, coatings, antibacterial and antifungal agents; isotonic 
and absorption delaying agents and the like. The use f such media and agents for 
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pharmaceutical active substances is well known in the art. Except insofar as any 
conventional media or agent is incompatible with the active ingredient, its use in 
die therapeutic compositions is contemplated. Supplementary active ingredients 
can also be incorporated into the compositions. 

Pfy fqy) ft ^ii miiai aii on the composition may be incorporated with excipients 
amiiisedmthefbnnofnoiMi^ A mouthwash 

may be [ii ep are d ti i coipora tmg the active ingredient in the required amount in an 
appropri ate solvent, such as a sodium borate solution (DobelTs Solution). 
Alternatively, the active ingredient may be incorporated into an antiseptic wash 

snrfhim borate, rivcerin and notasshim bicarbonate. The active 
ingredient may also be dispersed in dentifrices, including: gels, pastes, powders 
and slurries. The active ingredient may be added in a therapeutically effective 
amount to a paste dentifrice that may include water, binders, abrasives, flavoring 
agents, foaming agents, and buxnectants. 

The composition can be formulated in a neutral or salt form. 
Pharmaceutically acceptable salts, include the add addition salts (formed with the 
free amino groups of the protein) and which are formed with inorganic acids such 
as, for example, hydrochloric or phosphoric acids, or such organic acids as acetic, 
oxalic, tartaric, mandelic, and the like. Salts formed with the free carboxyl groups 
can also be derived from inorganic bases such as, for example, sodium, potassium, 
ammonium^ 

calcium, or ferric hydroxides, and such organic bases as 
isopropylamme, trimethylamine, histidine, procaine and the like. 

Upon formation, solutions will be admkdstercdm a mamier compatible with 
the dosage formulation and in such a manner as it therapeutically effective. The 
formal u rging am easily administered in a variety of dosage forms such as injectable 
solutions, drug release capsules and the like. 

. In other embodiments, one may deareatof^appficadonofcon^osidom 
disclosed herein. Sndicompoatiopsmaybefonnwlatnl in creams, lotions, 
solutions, or in solid form depending upon die particular application. The 
formulation of pharmaceutical^ acceptable vehicles for topical administration is 
well known to one of drill in die art (see, Le^ Tlemingtra^ Pharmaceuticals 
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Sciences", 15* Edition). Variation of the dosage of the compositions disclosed 
herein, will necessarily depend upon fte particular subject, airftbc nature of the 
conditions) being treated 

Foe parenteral administration in an aqueous solution, for example, the 
solution should be suitably buffered if necessary and the Hq^d diluent first 
rendered isotonic with sufficient saline or glucose» These particuhr aqueous 
solutions are especially suitable for intravenous, intramuscular, subcutaneous and 
intraperitoneal adi niiii sti a tion. In this connection, sterile aqueous media which can 
be employed will be known to those of skill in the art in light of the present 
disclosure. For example, one dosage could be dissolved in 1 ml of isotonic NaCl 
solution and either added to 1000 ml of hypodermic or intraveiK)M fluid ot injected 
at the proposed she of infusion, (see, for example, "Remington's Pharmaceutical 
Sciences", 15* Edition, pages 1035-1038 and 1570-1580). Some variation in 
dosage will necessarily occur depending on the condition of the subject being 
treated. The person responsible for administration will, in any event, determine the 
appropriate dose for the individual subject Moreover, for human administration, 
preparations should meet sterility, pyrogenicity, general safety and purity standards 
as required by FDA Office of Biologies standards. 

KXAMPLE 
Assays For Candidate S "h**»»re 

Expression Of Hnman 5g-ttednciases. For the preparation of rat 1A cells 
expressing different types of human 5a-rcductases, cDNAs for the human type I 
and 2 Sa-reductases were isolated from human prostate Agtll and PC-3 cell AZAP 
II cDNA libraries using die published scqpMnccof11»5eweductases,PCRand 
standard library screening techniques. The type 1 and2cDNAsweresubdoned 
into the retroviral expresacmvectOTpMW 

die type 1 and2cDNAs were generated using ihe packaging celbBOSC 23 293. 
Rat lAcdb were infected with virus and c^ 
selected far G418 resistance (Brown and Scott, 1987). 

Assay Of Stt-Rednctase, Microsomes were prepared from rat 1 A cells 
expressing specific types of human Sa-redoctase. The enzynrie assay was based on 
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die measurement of 5a-DHT production from testosterone in the presence of 
microsomes pr ep are d from rat 1A ceDs containing either the type 1 or type 2 human 
5ct~reductase. The amount of labeled testosterone and dihydrotestosterone in 
extracts was determined by thin layer chromatography and scanning on a AMBIS 
radioanalytic scanner. The concentration of test compound inhibiting the 
conversion of testosterooe to dihydro^ 
interpolation between appropriate data points; 
Inhibition Of 5q-Re dnct«c Activity, 

Previously, we showed Oat two natural prodncts, the green tea catechins, 
qxtcatechm gallate (EC^ 

fatty acids were inhib itorf nf bwnmn Stt-rednctasft. A structure-activity relationship 
study was initiated to explore the structural requirements for this activity. Data for 
this study are su mmariz ed in Tables 1-7 and Figs- 1-6. 
1. FLAVANOIPS 

A variety of naturally occurring flavanoids with structures related to the tea 
catcchms were tested (Fig. 1, Table 1). 



T ABU S 1 



Cell Free Assay Isoenzyme 


HRED1 
ICSO(uM) 


HRED1 
% Inhibition 
@ 100 uM 


HRED2 
IC50(uM) 


HRED2 
% Inhibition 
@100uM 


Compound 


1. EpkatechmGallate 


11 


100 


60 


83 


2. EpigaDocatcchin 
Galhte 


IS 


99 


74 


74 


3. Myricetm 


23 


96 


>100 


31 


4. Qoexcitiii 


23 


96 


>100 


14 


5. Bakafcm 


29 


79 


99 


SI 


6. Fisetin 


57 


97 


>100 


4 


7. Bioclwnin a 


>100 


SO 


17 


74 


8. KacoDpfisol 


>100 


22 


12 


62 


9. Flavone 


>100 


20 


>100 


(-52) 




>100 


16 


23 


76 



20 



W099/2272S 



PCI7US93/2304I 



II. l^g&iJocaiecnm 


SIM 

«^JW 


15 


MOO 




lz. cptcaiecmn 






MOO 


4 


13* Morm 






>100 




tA A 1 Jl. .... iiltfLflaiMMm 

14. AlpUMttpulOIlSVOfje 




w 


>100 




. MJm 1 MHiHWHI - 




5 


>ioo 


s 


16. Sutm 


>100 


4 


>100 


0 


17* Dafcfariii 


>100 


3 


29 


69 


18. Beta-napthoflavone 


>100 


3 


>100 


4 


19. Chrysin 


>100 


2 


>100 


1 



10 

TV /^ftrhm*, PiTt and FRTR, had the highest activity of the tested 
flavanoids and were better inhibitor of the type 1 (HR^ 
(HRED2) isoenzyme of 5tt-reductasc Theteacatechmsepicatechin(EC)and 
epigallocatechin (EGC) had little activity. Four flavanoids, myricetin, quercitin, 

IS baicalein and fisetin had significant (IC5O<100 )iM) activity and were more active 

against the type 1 than the type 2 isoenzyme. Biochanin A, kaempferol, geaistein, 
and diadzein were efiective inhibited of 1 isoenzyme. 

.Comparison of the activities of chrysin, kaempferol, morin, myricetin, and quercitin 
indicate the importance of B-ring hydroxy 1 groups, especially in a catechol or 

20 pyrogallol configuration, and perhaps the importance of the hydroxyl at position 3 

for activity against the type 1 isozyme. Rutin, the 3-rutinose glycoside of quercitin 
was ineffective against either isoenzyme (IC501 00 jtM). The inactivity of rutin 
compared to quercitin is either dne to the presence of the oEgosacdiaridenitinose 
(perhaps due to stoic hindrance) or modificafioiiofthe hydroxyl at position 3. 

25 Tarifofin,afiffvaiftoi>^ The 

weak activity of taxifbHn is most likely due to the absence of the 23-unsaturated 
bond when its activity is conq^ared to die stru^ When 
tested for inhibitory activity in wholecells,most flavanoids showed little or m 
activity against die type 1 isoenzyme, pediaps indicating fimitedpenelndioaEi of 

30 these polyhydrcxy compounds across the cell membrane. In contrast to the results 

with the type 1 enzyme, four flavanoids, biochanin A, diadzexn,kaenq>feol and 
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gcmstcm had si gnificant inhibitory activity aga^ 

whole cell assay* The most active of these, biochanin A and diadzein, have only 
two and three free hydroxyl groups, respectively, and so may penetrate cells easier 
than other flavanoids. 
2. CATECHOLS 

Scucdoctasc inhibition studied with the flavanoids indicated d» potential 
importance of catechol and pyrogaDol moieties for high inhibitory activity. 
Therefore, a series of compounds with catechol groups was sravcyed for activity 
(Table 2, Fig. 2). 



TABLE 2 



CeD Free Assay Isoenzyme 


HRED1 
IC50(uM) 


HRED1 
94 bdnbitmi 
@ lOOuM 


HRED2 
IC50(uM) 


, HRED2 
% Inhibition 
@ lOOuM 


Compound 


1. Anthrarobin 


4 


99 


50 


97 


2. BromopyrogaDol Red 


7 


98 


84 


58 


3. Gossypol 


7 


99 


21 


99 


4. PyrogaDol Red 


15 


97 


>100 


27 


5* Nordihydrogaiflrebc 
Add 


19 


99 


50 


80 


6. Caffcks Acid 
Pfceoettyl Ester 


26 


97 


>100 


36 


7. OctylGaDate 


27 


99 


58 


90 




30 


81 


>100 


31 




« 


69 


>100 


41 


10. DodecylgaDate 


43 


88 


>100 


36 


11. PyrocatccholViokt 


48 


85 


100 


47 


12. PyrogaDol 


70 


60 


>100 


28 




83 


59 


>100 


38 


14. HZJV-82 


>100 


43 


>100 


0 


15. Qie 


>100 


42 


>100 


(-75) 


16. HZIV90 


>100 


23 


>100 


13 


17. CaffeicAcid 


>100 


13 


>100 


8 
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18. HZIV275 


>1UU 


1A 


sinn 


o 


19. Exculetin 


>1TO 








xU. nltagic ACM 


>100 


7 


>100 


9 


21. Catechol 


>100 


5 


>100 


0 


22. Metfayigalbte 


>100 


5 


>100 


3 


23* Fraxctin 


>100 


2 


>100 


8 


24. PropylgaDate 


>100 


0 


>100 


0 



Thirteen ofthe 24 conq>ounds listed had 100 jiM. All were more 

10 active against the type lAan type 2 isoenzyme. Six of these compounds, 

anthrarobin, dodecyl gallate, gossypol, octyl gallate, caffdc aridphencthyl ester 
and nonfibydrogoaiaretic add were active in whole cell assays (Table 7, below). 
Anthrarobin was much more effective against the type 1 than type 2 i^^ 
whereas, die other five inhibitors were equally effective inhibitors of both 
IS isoenzymes. The synthetic compound HZIV 82 showed little activity in the cell- 

free assay, but was very active in the whole cell assay with specificity for the type 1 
isoenzyme. 

3. nJRCUMIN A ND RELATED COMPOUNDS 

Cincumin was a very effective inhibitor of either the type 1 or type 2 • 
20 isoenzyme (Table 3, Fig. 3). 



tabu;? 



Cell Free Assay Isoenzyme 
Compound 


HRED1 
IC50(uM) 


HRED1 
%Inlribtttui. 
@100uM 


HRED2 
ICSOOiM) 


HRED2 
%Bddbhioii 
@100uM 


1* Giicuinm 


3 


95 


5 


87 


2. Tetrahydrocurcunnn 


80 


56 


29 


73 


3. Demethoxy- 

tetrahydrocurcunnn 


>100 


23 


>100 


42 


4 4-hydroxy-3- 
methotxy- 


>100 


10 


>100 




5. Carifbot 


>100 


10 


100 


49 
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6. 4-<4-ijydroxy-3- 
methaxypbax>])-3- 
bvtcn-2-ODC 


>100 


3 


>100 


4 


7. FcruKc Acid 


>100 


0 


>100 


18 


8. Ckpsucm 


>100 


0 


>100 


8 




>100 


0 


100 


50 



<Vtmn« ria1ly available cmcmnin was chemically reduced with Pt/H2 and the 
products; trfrahyrhnraTrtaimin and deroetfwxyteirahydrocurcumin, had much less 
activity than cur c umin . However, tetrahydrocurcumin (HZJV 81-2X which is 
colorless compared to the bright yellow curcumin, had significant activity in the 
whole cell assay. The sUuct m aDy related compounds 4-(4-hydioxy-3- 
metboxyphoK>l)-3-buten-2-oi^ fauHc add, capsaicin, eugenol and coniferyl 
alcohol had little inhibitor activity (ICSO100 pM) against either isoenzyme 
highlighting the importance of the diferulolyl structure for activity against 5a- 
rednctase. Nordihydroguaiaretic add (NDGA) was also an effective inhibitor of the 
type 1 (IC50=1 9 |iM) and type 2 (IC50=50 pM) isozymes in cell-free and whole 
ceO assays, but less so than curcumin. 
4. OUINQNES 

A variety ofquinones were tested for activity against 5a-reductase (Table 4, 
Fig, 4). 



TABLE 4 



Cell Free Assay Isoenzyme 


HRED1 
ICS0(uM) 


HRED1 
% Inhibition 
@100uM 


HRED2 
IC50(uM) 


HRED2 
% Inhibition 
@100uM 


Compound 


1. Purpura 


. 2 


95 


>100 


20 


2. Alizarin 


3 


95 


100 


54 


3. Aufhrarohm 


4 


99 


50 


97 


4. Menadione 


6 


77 


5 


81 


5. Coenzyme q 


12 


77 


22 


81 


& 2><iichloroindpph^ 


15 


78 


17 


97 


7. Aliiuiin Red 5 ' 


• 30 


91 


>100 


8 
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8* ^^ttlhrsnifitt 


40 


67 


>100 


13 


9. Antbranifin 


40 


67 


>100 


13 


10. lapachol 


>100 


30 


>100 


9 


11. AnthraflavicAcid 


>100 


27 


>100 


22 


12. Qnimzsrm 


>100 


26 


>100 


7 


13. T- 

butylhydraxyquinonc 


>100 


19 


>100 


4 


14. Anftroqumme 


>100 


6 


>100 


9 



10 The naturally occurring anilu aquinonc, alizarin, was a vay effective inhibitor 

ofthe type 1 but not type 2 isozymes. Alizarin Red S, which is a water soluble 
sulfate derivative of alizarin had little activity (IC50s>100 jiM) against either 
isoenzyme. Thff sulfate grnup may prevent interaction with membrane 

bound Sa-reductase. Purpurin, which has an additional hydroxyl compared to 

IS ^7am i KaH ifihihh iwy activity similar to alizarin. Anthraflavic acid, anthrarafin 

and quinizarin, which arc structural isomers of alizarin without adjacent hydroxyl 
groups, bad much less activity, emphasizing the importance of the catechol moiety 
for potent inhibitory activity of this class Anthraquinonewas 
not an effective inhibitor (IC5O100 jiM). Menadione, coenzyme Q, and 2,6- 

20 dichloroindophenol were potent cell-free inhibitors of boh isoenzymes. The 

compounds participate in quinone reductase reactions and may deplete NADPH 
causing die observed inhibition. In the whole cell assay, alizarin was a very 
effective inhibitor of the type 1 isoenzyme and menadioxie had moderate activity. 
5. CTIGAlXOCATBCfflN DERIVATIVES 

25 The high inhibitory activity of EGCG in a ceD-free assay but low in the wbole 

cell assay led us to design and synthesize a series of derivatives of EGC to enhance 
activity in the whole cell assay (Table 5, Kg, 5). 
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TABIDS 



Cell Free Assay 
Isoenzyme 


HRED1 
IC50(uM) 


% Inhibition 
@100nM 


nKn/i 
IC50(uM) 


HKrJJZ 

% Inhibition 
@100uM 


Compound 


1. EGCO 


12 


99 


73 


76 


I HZIV160 


29 


99 


76 


96 


3. HZIV 134 


20 


99 


67 


94 


4. HZIV 92 


. 23 


98 


>100 


45 


5. HZIV 120 


23 


99 


66 


97 


6. HZIV 142 


25 


97 


63 


93 


7 HZIV 68 


29 


93 


99 


51 


8 HZIV 75 

0* 111 tm w 1 *J 


29 


97 


>100 


21 


o HZIV 166 


30 


98 


78 


74 


10 HZIV 63 


311 


94 


>100 


20 


11 HZIV 169 

MM* HIM V « 


47 


90 


>100 


39 


12. HZIV 74 


48 


85 


>100 


24 


13. HZIV 144 


49 


88 


>100 


38 


14. HZIV 168 


49 


98 


73 


92 


IS. HZIV 166 


59 


95 


71 


84 


16. BGC 


62 


61 


>100 


30 


17. HZIV 107 


98 


52 


MOO 


39 


1ft. HZIV 145 


>100 


35 


>100 


8 


19. HZIV 148 


>100 


31 


>100 


0 


20. HZIV 109 


>100 


17 


>100 


0 



TT* studies showed that derivatiza*^ 
methyl or acetate groups leads to the loss of inhibitory activity in the cell-free assay 
ami no enhancement of the lower whole cell assay inhibitory activity. We, 
therefore, limited stratae-activity studies to changes in the gaDate ester moiety of 
EGCG to enhance irihibitaiyacth^m cell assay. Twenty f these 
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structural changes are summarized in Table 5. The most significant structural 
change leading to activity in the whole cell assay was introduction f fatty acid 
ester in place of the gallic add group of EGCG. In particular, fatty acids with some 
degree of unsaturation had good inhibitory activity against both isoenzymes of 5a- 

5 reductase in the whole cell assay. The most potent of these derivatives was one 

with y-Knolenic acid esterified to tin 3-bydroxyl of EGC Certain fatty acids with a 
single unsaturated bond wexe also active. For example, HZIV 160, themyristoleic 
ester ofEGC was effective in both assay systems. Fatty adds with less 
unsaturation are less susceptible to oxidation and so may be more suitable 

10 modifying agents. 





Cell Free Assay Isoenzyme 


BRED1 
IC50(uM) 


HRED1 
% Inhibition 
@100uM 


HRED2 
IC50(uM) 


HRED2 
% Inhibition 
@100uM 




Compound 


IS 


1. Gamma-Linokntc Acid 
C1&3 OS 6SM 


5 


99 


11 


89 




2. Crocdin. 


7 


70@3O 


>100 


20@30 




3. Alpba-Linoknic Acid 
CI 83 CIS 9,12,15 


8 


99 


9 


84 


20 


4. Iinoleic Acid 
C182 CIS 9,12 


9 


99 


19 


85 




5. Oleic Acid C18:l OS 
9 


10 


99 


42 


86 




6. Conjugated 

Octatoadfenmric Acid 


10 


99 


30 


81 


25 


7. 5,8,11,14- 


15 


97 


3 


81 




8. Stearic Acid C1&0 


27 


71 


>100 


35 
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TABLE? 



wdojc ucu ASSSj 


||U|«J>1 

IC50(uM) 


HKED1 
%Ibbibitioii 
@ lOOuM 


HRED2 
IC50(uM) 


HRED2 
% Inhibition 
@ 100 uM 


Compound 


1. HZIV82 


3 


79 


>100 


15 


i DodecylgaBate 


3 


99 


7 


98 


3. Anfhrarobm 


6 


91 


>100 


31 


4* Afizarin 


6 


75 


>100 


27 


5. Gossypol 


7 


100 


6 


99 


6. H2JV160 


7 


99 


8 


98 


7. OctylGaDate 


7 


99 


18 


94 


8. CaffdcAckJPhcncfliyl 
Ester 


8 


99 


7 


98 


9. H23V142 


8 


99 


14 


98 


10. Gmnmrin 


9 


99 


7 


99 


11. NcndOiydroguaiarttic 
Acid 


19 


99 


22 


99 


12. HZIV165 


28 


97 


32 


98 


13. HZTV 168 


28 


93 


41 


94 


14. HZJV81-2 


36 


81 


7 


92 


15. HZIV148 


42 


90 


74 


81 


16. HZIV75 


43 


83 


62 


72 


17* HZIV120 


49 


97 


57 


96 


18. Menadione 


51 


82 


79 


62 


19. HZXV166 


58 


89 


72 


83 




64 


64 


5 


93 


21. HZIV92 


64 


94 


80 


62 


22. Karnipfaol 


79 


60 


20 


85 


23. Dakbein 


10 


13 


7 


89 


24. Baicakin 


>100 


24 


>100 


4 
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25. Fisetin 


>100 


42 


>100 


27 


26. EGCO 


>100 


11 


>10U 




27. Myricetin 


>100 


11 




11 


28. Puipuiin 


>100 


47 


>100 


7 


29. Quexcetm 


>100 


15 


>100 


29 


30. Alizarin Red S 


>100 


28 


>100 


1 


31. Gcmstctn 


>100 


22 


20 


89 


32. HZIV123 


>100 


48 


>100 


8 


33. H23V107 


>100 


23 


>100 


2 


34. Catechol 


>100 


9 


>100 


3 


35. Dsudzcin 


>100 


9 


58 


87 


36. Pyrogallol 


>100 


7 


>100 


15 


37. EC 


>100 


0 


>100 


1 


38. EGC 


>100 


15 


>100 


1 


39. EGG 


>100 


0 


>100 


0 


40. EGCO 


>100 


6 


>100 


0 


41. HZIV90 


>100 


34 


>100 


14 


42. HZIV63 


>100 


12 


>100 


7 


43. HZTV68 


>100 


40 


>100 


34 


44. HZXV144 


>100 


12 


>100 


7 


45. HZIV81-3 


>100 


28 


19 


80 


46. HZIV145 


>100 


8 


>100 


9 


47. Methyl Galbte 


>100 


0 


>100 


0 


48. Propyl Galbte 


>100 


5 


>100 


0 


49. Isopjopyi Galbte 


>100 


0 


>100 


0 


50. Gallic Acid 


>100 


13 


>100 


0 


51. Pyrogallol 


>100 


5 


>100 


6 


52. BZIV169 


>100 


10 


>100 


0 


53.Gnrnim-I jnofano 


22 


91 


20 


86 


54. Etya 


22 


67 


2 


86 
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55. AJpha-Linoknk 


29 


82 


23 


86 


56. LmotetG 


40 


78 


25 


77 


<7 fUnc Acid 


83 


58 


>100 


45 


58. Stearic Acid 


>100 


10 


>100 


23 


59. Alrha-LmoiemeAdd 
Me Ester 


>100 


24 


>100 


18 


60. Gsmnn^Lnxrfcntc Acid 
CM Ester 


>100 


12 


>100 


11 


61. Ganmn-Linokme Acid 
Mc Ester 


>100 


49 


>100 


26 



As found previously in our lab, the greater the degree of unsaturation, the better 
the inhibitory activity of the fetty^^ Since unsaturated fitty adds are easily 
prone to oxidation which may comprise their usefulness, we examined some 
15 unsaturated fatty acids less prone to oxidation* The synthetic fatty acids, 

conjugated octadecadienoic add (CODA) (cis or trans- 9,1 1 or 10,12 
octadecadienoic add) and 5, 8,1 1 ,14-eicosatetraynoic add (ETYA), were good 
inhibitors of both isoenzymes. CODA and ETYA had IC50s of 10 and 15 (type 1) 
and 30 and 3 (type 2) pM, respectively. The naturally occurring fetty add, y- 
20 linolenic add, has IC50 of 3 pM for both isoenzymes. Fatty adds such as ETYA 

may be useful for derivatizing other 5a-reductase inhibitors to enhance cellular 
uptake and promote in vivo activity of 5a-reductase inhibitors. Methyl and 
cholesterol esters of y-Knolenic add had little activity in die whole cell assay 
(TABLE 7) and so the activity of EGC esterified to y-Knolenic add is unlikely due 
25 to intracellular hydrolysis of these esters. . 

Active 5a-reductase inhibitors shown in Tables 1-7 are polyphenols wlhdr 
der i v a ti v es and are easily oxidized or hydrolyzed within several hours to several 
day^ reptyfolly m the pcstnce of air QToxygeo and at apH above 7.0. We have 
ffamd ifyrtthfegecnmpoirndg are more stable to oxidation or hydrolysis by 
30 mgmttmwng tHftpTT of the solutions of these compounds at a pH below 7.0. More 

than 80% of die oxidation of hydrolysis can be prevented by the addition of an 

30 :g 

■A 



inorganic add, such as hydrochloric acid, sulfuric acid, or phosphoric acid, or an 
organic acid, sach as citric acid or acetic acid. 
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WHAT IS CLAIMED IS: 

L A process of inhibiting Scweductase activity comprising the step of 
exposing 5a-rednctase to an effectto 

Tables 1-7. 

2. A process of treaty prostates 
treatmcot comprising fte step of administering to the su^ 
therapeutic amount of a compound of any of Tables I -7. 

3. A process of treating breast cancer in a subject in need of such 
treatment comprising the step of administering to Aesrf^ec* an effc^ 
therapeutic amount of a compound of any of Tables 1-7. 

4. A process of treating baldness in a subject in need of such treatment 
comprising the step of administering to the subject an effective therapeutic amount 
of a compound of any of Tables 1-7* 

5. A process of treating a skin disorder in a subj ect in need of such 
treatment comprising the step of a 

therapeutic amount of a compound of any of Tables 1-7. 

6. A process of treating obesity in a subj ect in need of such treatment 
comprising the step of administering to the subject an effective therapeutic amount 
of a compound of any of Tables 1-7. 

7. A process of treating benign prostatic hyperplasia or prostatitis in a 
subject in need of such treatment comp 

an effective therapeutic amount of a compound of any of Tables 1-7. 
8 # a compound of die formula: 

where x is -NHCHjCHr or -CH=CH-; 

R„ R, and R, each may be -H, -OH or -OCH* provided mat only one ofR,,R„ 
and R) may be -H; 
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R 4> ^andR 4 eadjmaybc-H,^H,-OCH,or-N(CHj) > provided^onIy 
oueofRtoRjandR^maybe-I^and 
nisOorl. 




whereRisachamwifo2to20atomsfromtheg^^ 
oxygen, sulfur, and nitrogen, without or with one to four double bonds and 
additional hydrogen. 

10. A compound of the formula: 




where R is 

H 
OH 

fcvctoHgcvq 

33 
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U. A method for the stabilization of compounds shown in Tables 1-7 
connwisir^addmg an effectWe ambient ofanmc*gamc arid, an organic add, or a 
natural product that contains these acids to maintain the acidity of the therapeutic 
preparations of these compounds at pH 3.0 to pH 6.8. 
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FIGURE 1 - FLAVANOIDS 
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FIGURE 2 - CATECHOLS 
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FIGURE 3 - FEKULIC ACID DERIVATIVES 
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FIGURE 4 - QUINONES 
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FIGURE 5 - EFIGALLOCATECHIN DERIVATIVES 




COMPOUND 
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H2JV145 
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FIGURE 6 - EPICALLOCATBCHIN DERIVATIVES 




R: a diamwHh2tD20at<raisih>m 

sulfiir, ami nitrogen, without or wto 

additional hydrogen. TteseahHmcanbcinastrai^chainOTbrandied 
form, or in Ihe farm of aromatic ring straclures,viWchinayhave a 
substitution of one to tiircc carbon, all^ or halogenatedal^mtro, 
amino, methylated amino, caiboxyi, or hydroxy groups, or halogen 
atoms. 
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FIGURE 7 - GALLATES 
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Rl: analkylchainwitb2to20atomsfnraitheg^^ 

oxygen, sulfur, and nitrogen, without or with erne to four double bonds 
and additional hydrogen. These atoms can be in a straight chain or 
branded fbnn, or in tf» fbim of aromatic ring structures, wMch may 
have substitution of one to three cartxm alkyl or halogenated alkyl, nitro, 
amino, methylated amh^ 

R2-5: an alkyl chain with 1 to 12 atoms firm the group craisistm 

oxygen, sulfur, hydrogen and nitrogen, without or wifr hydros 

These atoms can be in a straight chain or branch ftnn,whidi may have 

substituticm of one to three caibOT 

amino, methylated anmK>, caiboxyl groups and hydrogen or halogen 
atoms. 
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FIGURE 8 - COKCUMIN DERIVATIVES 
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R: An rity <*«n wfth 1 to 1 4 atoms from the group consisting of carboy 
oxygen, sulfur, and nitrogen, without or with one to three double 
carbonyl, or hydroxyl groups and additional hydrogens. These atoms can 
be in a straight r frain or branched form, or in die form of aromatic ring 
structures which may have substitution of one to three carbon alky! or 
halogenated alkyi, nitro, amino, methylated amino, carboxyl, or halogen 



R2-5: Hydroxy or methoxy groups or an alkyi chain with 1 to 10 atoms from 
the grfHTp cnn<"g*™g nf carbon, oxygen, sulfur, and nitrogen, without or 
with hydroxy groups and additional hydrogens. These atoms can be in a 
straight chain or branched form* which may have substation of one to 
three carbon alkyi or halogenated alkyi, nitro, amino, methylated amino, 
carboxyl groups and hydrogen or halogen atoms. 
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FIGURE 9 - QUINONES AND CATECHOLS 
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R10 R4 



Rl -RScanbe 1 to 6 atwnstf^ may comistofcarboo, nitrogen, oxy^n, and 
sulfur, and additional hydrogen or halogen atoms. They can be in the form of 
alkylOTrialogenaiedalkyUnxahc^ R9and 
R10canbehydroxygrc^orm1hefbrmofqum«M». Ring Bean be in a 

saturated, aromatic or quinine structures. 
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FIGURE 10 - FATTY ACIDS 
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ISOVANILLYL ALCOHOL DERIVATIVE 



Patent number: JP1 1209322 
Publication date: 1 999-08-03 

inventor: ONO TOSHIYA; YAMAGUCHI MASAKAZU; OBA TAKASHI; YAMAMURO AKIRA; FUJIKUR/ 

YOSHIAKI 
Applicant: KAO CORP 

Classification: 

- International: C07C43/23; A61 K7/00; A61 K31 /085 

- european: 

Application number: JP19980014351 19980127 
Priority number(s): 

Abstract of JP1 1209322 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound having a specific (branched) alkyl substituent, 
providing a reduced undesirable side effect and skin 
irritation, capable of rapidly imparting an effect of a strong 
warm feeling to skin when using the compound, capable of 
sustaining the feeling for a long period and useful as a skin 
preparation for external use. 

SOLUTION: This new compound is the one of the formula [R 
is a 3-6C (branched) alkyl], e.g. isovanillyl n-propyl ether. 
The compound of the formula is obtained by reacting 3- 
hydroxy-4-methoxybenzyl halide with a corresponding 
alkoxide in a solvent or without the solvent. The compound is 
preferably used as a skin preparation for external use in a 
dosage form such as a lotion, an emulsion, a skin lotion, a 
dentifrice, a soap, a cataplasma and a cream regulated so as 
to include 0.001-10 wt.%, preferably 0.01-5 wt.% compound Ofr 
of the formula. OR 
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7*3-/i^tt&t^ft£ia»j£#fc-f 
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IB) . 
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bTUfc. *fcfcBra5 7-97 2 9#&«fc>&«tt, 
fc« 3 *>fc*HfB86 2-20500 7#4HK4Mfii. 
[00 04JflHt\ «IH!»AfMctF»t<^4lfli 

zttmt-ri. 

[0005] 



[00061 iKO-St* ( 1 ) 
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[fc2] 



CHt 




(1) 



[0 008] (^+R{i^jR3~6<?Daa*^i^tt 
5. 

[0009] 
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□*i'-4-.XF*i' / <>'> ; A'^7'f Ft 7^3*5^ 
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xmm. mm. msm. mm. mm msm 
#®sttsi iw»». #f»fl, mm. mm. rs 

[0013] #$6^4 VA'- y/i/T/Wn-zl^lfrcO 

SJSM-fflfli't'oairsii, o. ooi-i oma%xs> 
6ztmtt<. o. oi~5as%ri6sct*^ 

KjffiU>. 0. 0 01~10ftl%TS>tLl^ SJSfc 
[0014] *&9i^ifcJ9WflSK;L WiHM y^'xy 

[0015] 

*K 

[00 16]5Qft0»l (1) -fV^U^n 

asstffgk aia^aj«^«ii^ i o od,g*>2 9 

^3fcn-rne;WT^3-^2 3. 4g(389mio 
D&WMHIO. 184tjD*.. 7 (TCleJlM&UMf 

tfc. c*ifc-fVA-y^r;U3-^6. 00 g (3 . 
8. 9mo\)*mi. 3 o*niKj6a*fc. rj5»t» 

8fejfil^£«flE3£S(150--16 0*C/0. larii 

t/lx.-r/l' (1-1)3. 2 8 g < 4 Vrt=.VfrTfr 
n-/Hc*tLT4 3. 0%) ft&fl*Hte*i 
( l ) <o?*>ttli»;tfSI9-e;&S. 

[0017] »H-NMMCDC1 3 , 5) : 0.93(t,3H.j=7.4Hz). 
1.61<a.2H).3.40(t.2H.J=6.7Hz), 3.88(s.3H). 4.40(s. 
2H). 5.63(s.lH), 6.82-6. 93(i,3H) 
IR(cr>) : 3436. 2968. 2940. 2864. 1596. 1514. 145 
8. 1446, 1370, 1278,1154, 1128, 1092, 1028, 804, 7 
60 

[00 18l!0tfl2 fc£*(2My^!/iH 

s o-7nt/kX-fM)6S 

±ISIttWi-cfflv^n-rot;wr;W3-;^ i s o 

-rnttW3HH9. 5g (3 24u»l) fctti 
T» •Yy^U;l'r;l'3-;W4. 75 g (3 0. 8m> 
l) *»viTJJaWI«l kPWW>*ttW\ 8ffi& 
• (16 0-C/0 . 1 anHg) miK J^-CMEHtefrf 

y,Kx y/W i s o -rntr/PX-r^ (2)2. 5 6 g 
)VT)\>3-Mzn\sX 42. 3%) £ft 



[ 0 0 1 9 ] »H-NHR(CDC1 3 , 6) : 1.20(d,6JU=6.0Hz). 
3.66(sept,lH.J=6.0Hz).3.88(s.3H). 4.41(s,2H). 5.61 
(s.lH), 6.82-6.94(n,3H) 

IB(cr>) : 3448, 2976, 2940, 2876. 15%, 1516, 144 
6, 1382. 1278. 1126,1030. 800. 760 
[OO2O]£»0I3 fc#H» (3) 4V'1=.VAm 
-^f-^x-fTVcO^jfc 

±119310! 1 Tfflv vfc n -rnt^T^a-;WS n -7 
f-;k7/l'3-^8 2 . 0 g ( 1 . 1 1 nol ) fcfUT, 
>f yAxy Jl^a-/!/ 17. 0g(110. 3ni» 

i) , msto: 48sim^x±£mm tmo 

**TffV\ MBE^S ( 1 7 0-C/O. 2nmHg) fttgfc: 
«t oTSieft^*^ y Ax>J /Wn -yf-;H-r/W 
( 3 ) 12. 1 9 g ( 4 y/<x»J ;wr^ri-;HcJtL-C 

52. 6%) ^feti^-ft^Bs ( 3 ) <mmm 

vMVXhh. 

[002 1] iH-NH8(CDCl 3 .*) : 0.91(t.3H,J=7.2Hz), 
1.36-1.62<B.4H),3.44(t,2H.J=8.0Hz), 3.88(s.3H). 4. 
40(s.2H), 5.62(s,lH).6.62-6.93(m,3H) 
IR(cn-i) :3448, 2964, 2940, 2872. 1596, 1514, 144 
6. 1374, 1278. 1128,1094. 1030, 802, 760 

[0022]H8Sm ft4*(4Wye:y*i 
so- 7*rt'X-f-;KO£jfc 
±E£Jfc£N 1 Tffl VVt n -Tu\i)V7)Va-)l>* i s o 
-fi-)V7)V^-)V2Q. 8g (37 9bboD KfU. 
«BSSf?£ 16 0-17 0XV0 . 1 mnHgTff ofcfcW 

Husmam tm&<?>m;xirT\\ wmc&M y/< 

X'J/P i s o -7+/1>X.-t-}V (4)4. 2 3 g (4 V 
rtz.\)A,T*3-M&tlX51 . 7%) i§4> 

#ufe^^s ( 4 ) <r>mmr<x<m*)T}>z. 

[0023] iH-NMR(CDCl 3 . d) : 0.91(d,6H,J=6.6Hz). 
1.89(sept,lH,J=6.6Hz),3.20(d,2H,J=6.6Hz) , 3.88(s,3 
H), 4.41(s.2H). 5.62(s,lH),6.82-6.93(n,3H) 
IR(cn-i) : 3248. 3036. 3004. 2956, 2876. 1592, 151 
4. 1460, 1448. 1370.1280. 1132. 1066. 1026, 756. 6 
40 

[00 24]SS»ff|5 ft«(5Hy^:W 
*;PX-t/U0&j£ 

issmm i xm^ n -ro t^r/vn-^ n-r 

S^T^3-/U34. 3g (389maol) fcfti, 8E 
H«^16 0—l 7 0t:/0. lnmHg-Ctf-5>t£WH±± 

^n-rs;u-f;K5) 4. 38 g (>fy^*xy;w 
r;P3-;Wfc«UT5 0. 2%) ^Hfe. ftt>h*:tt.$ 

m (5) om.\r&<?M*)xb&. 

[ 0 0 2 5 ) 'H-NMKCDClj . 8 ) : 0.89(t.3H. J=6.9Hz). 
1.33(a.4H), 1.5&-1.63(i,2H).3.43(t.2H,J=6.6Hz), 3. 
88(s,3H). 4.40(s.2H). 5.61(s.lH).6.82-6.93(«,3H) 
IR(c D -') : 3448, 2940, 2864. 1596. 1514. 1460. 136 
8. 1276. 1128. 1094.1028. 802. 760 
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[00 26]§Stt«6 ft£«9(6) -fVA'-U/H 

iJE^ttMirfflV^n-Tn^r^r?-^ i s o 
-T$1VT>V*3-)V2S. 6g (3 24amol) fcfU. 
«ffiiaSrl6 0-17 0X:/0. lmiHgTffo^^ 

-'J/Hso-T5/H-f;M6)3. 25g(>fV 
^>J;PT^3-^fc:»LT44. 7%) f§£ 

*ifc-ft^«5 ( 6 ) <mmm<rm^hh. 

[00 27] 1H-NNR{CDC1 3 , ^) : 0.89(d,6H,J=6.5Hz) , 
1.5O(q.2H v J»6.8Hz),1.730i.lH) 9 3.46(t,2H, J=6.8Hz), 

3.88(s,3H), 4.40(s,2H), 5.60(s,lH),6.82-6.93(n,3 
H) 

IR(cffl-i) :3432. 2960. 2872, 1596, 1514, 1464, 144 
6. 1372, 1278, 1128,1092, 1028, 802, 760 
[00 28]SQSfl7 (7) 4V>^))Vn 



_LEJ£ffe$ 1 -CJBvvfc n -ra t;^r/^n-;k^ n -a. 
*^*7*3-*3 3. Og (3 24mnol) fcftU it 
EB£S£16 0-17 0T;/0. 1 ■H*rfp?fc£»Hi 

jje^aw i fc Haco^-cff w mm&m y^ 

«J;Pn-^y/Vx»f/M7) 4. 83g UVAfci 
U*T*3-A*dttT6 2. 6%) 
ft^fo ( 7 ) <^tt<fc«Sl«)?ft* # 

[0029] iH-NMR(CDCl 3 ,^) : 0.88<t,3H.J=*.8Hz), 
1.29-1.63(i,8H),3.43(t,2H,J=6.6Hz), 3.88{s,3H). 4. 
40(s,2H), 5.60(s,lH),6.82-6.93(m,3H) 
IRfcrO : 3440, 2936 , 2864, 1596, 1514, 1462, 144 
6, 1372, 1278, 1128,1096, 1030, 802, 758 

[003011*1*011 
& 1 K^K£T§S^»£ftj£ Lsft. 

[00311 

[SI] 





tt 51 $ ft 


(1) 


(2) 


(3) 


(4) 


(5) 




<t&® ( 1 ) 


0.05 












item (2) 




0.05 
















0.05 








<fc6fc <4> 








0.05 






it&to (5) 










0.05 
















0.0(6 


5 0^x*/-** 






/<7VX 


'<7>X 







[00323 1 0 A<9fc83§tt<9firlDi5rtfl?lfc* UE"CI§ 
4>*ifc£tS8B??8te 1 0 ju LIWU ttmfflL 3 Ott 



[0033] 
[*2] 







3 0g$ 


i*mt 


flJS 








as 




stasis ci> 


8 


6 


6 


4 


5 


1 




6 


6 


4 


3 


4 


1 


MMM <3> 


10 


6 


8 


4 


6 


2 


!*g*$tt C4> 


7 


7 


4 


2 


3 


1 


tmmfo <5) 


6 


5 


4 


2 


3 


0 


tt»8S* (6) 


10 


10 


6 


9 


2 


8 



[00 34] mx*). tmrns. ( i > - ( 5) a. + 



[00351104018 

[0036] 
[*3] 





^»;xf-VV^»J.3-;W (PEG1500) 



15. 0 
2. 0 
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ifc#8i ( 1 ) 

[0037] 



0. 05 
5. 0 
0. 05 

Six. ffiffi^fcJijS^*<Hfc^a«f4i4i:*fc. 3S 



(72)3fcBJ|t OjS fig (72)&«#& 3m 

ffi*mmmmftm(>06 »»5?s^aiiir3S2H2606 Tested 
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ACCESSION NUMBER! 1999tS11131 CAPLUS INDEX KAMI} 

DOCUMENT NUMBER! 131i 157643 

mutT mpanUoA of hydrazonee derivativea Tot treatment or 

prevention of diseases related to glucose metabolic CH2-Ph 
pathways | 
INVEMTOR(S)! Jeeobsen. Telle! Median, Peter! Vestergeard, Niels ^,CB=N-N-CB2-Pb 

PATENT ASSIGNEE^) » How Nordiek A/a, Den. 

SOURCE! *CT Int. Appl., 71 pp. 

CD OEM t PIJQCD2 
DOCUMENT TYTBi Patent 
' English 



FAMILY ACC. MUM. i 

PATENT INFORMATION! ROTRENCE COUNT I 11 THEM ABE 11 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN TBS RE FORMAT 



PATENT NO. KIND DATE APPLICATION NO. DATB^ 

TO~9940062 Al 19990112 NO 1999-0X53 19990203 



At, AM, AT, AU, Al, BA, BB, BO, BR, BY, CA, CH, CN, CU, CI, DE, 

OIL EE, ES, Ft, SB, GD, GS, GB, GH, BR, HU, ID,. IL, IN, IS, JP, 

EE. KG, XP, XR, EX. LC. LX, LR, LS. LT, LU, LV, MD, MO, MX, Ml, 

HV, MX, NO, NX, PL, PT, RO, RU, SD, SE, SO, SI, SK, SL, TJ, TN, 

TR. TT, UA, UO, UI, VN, YU, IN, AM, AE, BY, KG, KE, MD, RU, M, 

RVt GB, GM, KE, LS, Ml, SD, SI, UO, Of, AT, BE, CH, Ct, DE, DE, ES, 

FI, PR, GB, GR, IB, IT, LU, MC, NL, PT, SB, BP, BJ, CP, CO, CI, 
CM, OA, CM, CN, ML, MR, NX, SN, TD, TC 

AU 9926102 Al 19990123 AU 1999-26102 19990203 

PRIORITY APPLN. INFO, t DX 199I-1S9 A "2!25 

US 1999-74001P P 19910209 

VO 1999-DX53 W 19990203 



„ I (5) I MARPAT 13H1S7643 

Bydrazone derive, of fonula R1R2C-NNR3R4 (t) or R1R2C-NN-CR3R4 (II) 
IR1-R4 - B, Cl-t mlkylr C3-9 eyclealkyl, OH, acyl, Cl-6 alkoxy, N02, 
cyano, (un) substituted carbonyl, <un) substituted amino, (un> substituted 
sulfonamide, (un) substituted' (bataro) aryl, etc. I Rl and R2 or R3 and R4 
■ay together for* an (un) subtltuted bataro- -or carbocycla), vara prepd tor 
use as medlcamente in tbarapy tap. in tba treatment of diaaesa* ralatad to 
glucose metabolic pathways. Specifically, claimed coapda. I and XI vara 
prapd. for use in tba treatment or prevention of diseases of tha 
endocrlnol. system, prafarably hyperglycemia, NIDDM, or diabetes 
, and for treatment of glycogen storage disease or hypoglycemia. Compos, 
of tba invention are claimed to exhibit glucose- 6-phosphatese inhibitory 
activity with IC50 valuta of ltaa than 100 .au.M (no data). Thus, 
4-chlorobanzeldehyde we added to N,N-dlbenzylhydrezine in DMF followed by 

addn. of tri-Et orthoformatt to form N,N-diben»yl-N , -{4- 

chlorobeniylidene) hydrazine, i.e., I (where Rl - B, R2 - C6H4-p-Cl, and R3 
- R4 - CH2Ph). in 941 yield. 
IT M74ol-»e-T», 4-(DibenzylhydrMonem»thyl)-2-matboxyphenol 

RL: BAC (Biological activity or effector, except adverse)? BSU (Biological 
study, unclassified)! SPN (SynthtUc preparation)! two (Therapeutic 
uae)! BIOL (Biological study)! PREP (Preparation)! USES (Uses) 

(prepn. of hydrazont derivs. for treatment or prevention of diseases of 
the endocrinol. system, preferably hyperglycemia, NIDDM, or 
diabetes, and for treatment of glycogen storage disease or 
hypoglycemia) 
KM 237402-36-7 CAPLUS 

CN Benzaldehyde, 4-hydroxy-3-methe«y-, bis (phenyl»ethyl>hydr axons (9CI) (CA 
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1999i 4tl2IB CAPLUS 
131U16071 

Preparation of ethers of laovanillyl alcohols aa 
skin treatment agents for external use 
Ono, Toshlya! Tamaguchi, Masashli Ohba, Takeshi! 
Yamamuro, Akira! Fujikura, Yoshiaki 
Xao Corp., Japan 
Jpn. Kokai Tokkyo Xoho, 5 pp. 
COOENi JXXXAF 
DOCUMENT TYPE i Patent 
LANGUAGE! Japanese 
FAMILY ACC. NUM. COUNT t 1 
PATENT INFORMATION i 



ACCESSION NUMBER! 
DOCUMENT NUMBER! 
TITLE! 

IS) I 



PATENT ASSIGNEE (S) 
SOURCE! 



PATENT NO. 



KINO DATE 



APPLICATION NO. DATS 



JP 11209322 
PRIORITY APPLN. INFO.t 
OTHER SOURCE (3) 



t 19990103 JP 1991-14351 199*0127 
JP 1991-14351 199S0127 
MARPAT 131:116071 

AB Title compda. I (R - C3-6 linear or branched alkyl), which give a feeling 
of warmth and reduced stimulation, are prepd. laovanillyl ale. was 
a the rifled with Pr ale. in tha presence of HCl at 70.degrae. for, 30 adn to 
give 43.01 Isovanlllyl Pr ether, which give feeling of warmth on the 
•kin. 

IT 2J3MB-7B-3* E>325f-t0-C» 2332S8-B1-TP 
ZJ3zSB-»-t» XSnSa-tB-»t IBMSB-ee-OS 

RLi BAC (Biological activity or effector, except adverse)! BSU (Biological 
study, unclassified) t BUU (Biological use, unclassified)! SPN (Synthetic 
preparation) t TWO (Thevapeatlo nse) > BIOL (Biological study) i 
PREP (Preparation)! USES (Uses) 

(prepn. of ethers of laovanillyl ales, as skin treatment 
agents for external use) 
KM 233255-79-3 CAPLUS 

CM Phenol, 2-metbo*y-5- (propcaymetbyl) - (9CI) (CA INDEX NAME) 
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^CH2-OBu-n 



RN 233255-42-1 CAPLUS 

CN Phenol, 2-methoxy-5-t(2-methylprop«r/) methyl)- (9CI) (CA INDEX NAME) 



CH2-OBU-1 



RN 233255-13-9 CAPLUS 

CN Phenol, 2-metboay-S- ( (pentyloxy) methyl}- (9C1) (CA INDEX NAME) 



CHj-O- (CH 2 )4-Mt 



RN 233255-14-0 CAPLUS 

CN Phenol, 2-metbcary-5- 1 (3-methylbutoxy) methyl) - (9CI) (CA INDEX NAME) 



RN 233255-40-6 CAPLUS 

.CN Phenol, 2-a*thoay-$-t(l-e»thyletboxy) methyl)- (9CI) (CA INDEX NAME) 



CHj— O— CHj— CB2~*CHMe2 



RN 233255-S5-1 CAPLUS 

CN Phenol, 5- ( (hexyloiry) methyl] -2-metnoxy- (9CI) (CA INDEX NAME) 



CBj-O- (CH 2 )S-Me 



RN 233255-11-7 CAPLUS 

CN Phenol, 5- (butoxymetbyl) -2-metboay- (SCI) (CA INDEX NAME) 



